The principal objective of seismic inversion is to transform seismic reflection data into a quantitative rock property and is being used in the industry for better understanding of the reservoir properties and realistic assessment of oil-in-place. In the present study geological, geophysical and petrophysical data are combined through the Constrained Sparse Spike Inversion (CSSI) technique to generate an Acoustic Impedance (AI) volume. The interpreted seismic horizons and AI logs are used to create a low-frequency component of seismic inversion, whereas the band-limited information is taken from seismic data. The AI volume is generated through CSSI process. As AI is closely related to lithology, porosity and pore fluid saturation of reservoir rock, it is possible to find an empirical relationship between AI and the rock properties. Within the Khuff-C reservoir the cross-plot between AI and porosity at the well indicates an inverse relationship that is utilized in transforming AI to porosity volume.
A modeling study shows that porosity for Khuff-C layer varies from 2-3% in the study area. Porosity development corresponding to the Khuff-C reservoir shows overall better porosity development over the East Umm Gudair anticline compared to West Umm Gudair and Minagish fields. But porosity is poorly developed at the structurally highest part of the area. Careful analysis of seismic data shows some anomalous feature over the East Umm Gudair anticline. The character of seismic data is quite different from the rest of the area around the Khuff level. The data looks noisy and disturbed in this part and this anomaly does not continue in shallower level. It is interpreted that the anomaly might be associated with faulting and intense fracturing.
In view of the seismic anomaly associated with Khuff level and observed better porosity development over East Umm Gudair field, the area is recommended to be explored for Khuff-C prospectively.
